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STANDBY POWER SUPPLY FOR VIDEO 
DISPLAY APPARATUS 

BACKGROUND 

1. Field of the Invention 

This invention relates generally to the ?eld of power 
supplies, and, in particular, to standby mode poWer supplies 
for video display apparatus such as, for example, television 
receivers. 

2. Background Information 
The poWer consumption of a video display apparatus may 

approach, or even exceed, approximately ten Watts during 
standby mode operation. At a time of heightened govern 
mental concern regarding energy ef?ciency standards for 
electronic equipment, such a level of standby poWer con 
sumption poses a concern. For example, an article in the 
Sep. 19, 1997, issue of Europe Energy reports that the 
European Commission regards reducing the energy con 
sumed by electronic equipment in the standby mode of 
operation as a priority. The article further states that the 
Commission has concentrated its initial efforts at reducing 
the standby poWer consumption of televisions and VCRs, 
and that it has elicited voluntary commitments from manu 
facturers of such products to progressively reduce average 
standby poWer consumption to less than three Watts. 
A conventional poWer supply arrangement for a video 

display apparatus is disclosed in Japanese laid-open patent 
document number JP 6-225529. A run mode output stage 2 
is coupled to a converter 1 through a sWitch SW, and a 
standby mode output stage 3 is inseparably connected to the 
converter 1. The arrangement disclosed in JP 6-225529 is 
undesirably inef?cient because the standby mode output 
stage 3 dissipates poWer during the run mode of operation. 

In another conventional poWer supply arrangement for a 
video display apparatus, a single poWer supply circuit is 
used to implement both standby and run mode operation. 
When the poWer supply control circuit senses that the 
secondary side of the poWer supply is unloaded, the poWer 
supply is placed into a “burst” mode of standby operation, 
Whereby the poWer supply continues to generate standby 
voltages for the remote control receiver and the microcon 
troller. 

A disadvantage of this conventional poWer supply imple 
mentation is that the primary inductance of the sWitched 
mode poWer supply transformer is too loW for proper 
standby operation. This loW primary inductance results in 
increased poWer consumption by the video display apparatus 
in the standby mode. The reduction in the energy consumed 
by the video display apparatus during the standby mode of 
operation dictates either that the pulse Width of the drive 
pulses from poWer supply control circuit be reduced; or, that 
the inductance seen by the drive pulses during the standby 
mode be increased relative to the inductance of the primary 
Winding of the sWitched mode poWer supply transformer. 

Because of the constraints imposed on the pulse Width by 
the poWer supply control circuit, it is desirable to increase 
the inductance seen by the drive pulses during the standby 
mode, in order to reduce the poWer consumption of the video 
display apparatus during the standby mode of operation, 
preferably to a level equal to or beloW one Watt. 

SUMMARY 

The present invention is directed to increase the induc 
tance seen by the drive pulses of a poWer supply control 
circuit during the standby mode of operation. A sWitched 
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2 
mode poWer supply circuit according to the present inven 
tion comprises: a run mode poWer supply for providing an 
output voltage for the video display apparatus during the run 
mode of operation; a standby mode poWer supply for 
providing an output voltage for the video display apparatus 
during the standby mode of operation; and a sWitched mode 
poWer supply controller circuit for providing drive pulses to 
the run mode poWer supply during the run mode and to the 
standby mode poWer supply during the standby mode. 
The above, and other features, aspects, and advantages of 

the present invention Will become apparent from the fol 
loWing description read in conjunction With the accompa 
nying draWings, in Which like reference numerals designate 
the same elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the draWings: 
FIG. 1 is a diagram, in block and schematic form, of a 

standby mode poWer supply that embodies the present 
invention; and 

FIGS. 2 and 3 are schematic diagrams of particular 
implementations of the standby mode poWer supply of FIG. 
1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A dual sWitched mode poWer supply circuit 100 shoWn in 
FIG. 1 embodies an inventive arrangement for a standby 
mode poWer supply for a television receiver. The poWer 
supply circuit 100 uses tWo sWitched-mode poWer supplies: 
a run mode poWer supply using a ?yback transformer T1 and 
a standby mode poWer supply using a ?yback transformer 
T2. Run transformer T1 is used during the run mode 
operation of the television receiver. Run transformer T1 has 
a primary Winding n1 Which has a ?rst terminal 11 coupled 
to the recti?ed mains voltage 10 and a second terminal 12 
coupled to a run poWer sWitch Q1. The secondary Winding 
n2 is coupled to the sWitched mode poWer supply controller 
circuit 20, and the secondary Windings n3 and n4 provide 
voltages Which, after being recti?ed by diodes D5 and D4, 
respectively, are used to poWer other circuits Within the 
television receiver. For example, the secondary Winding n3 
is used to poWer the microcontroller (not shoWn) and the 
remote control receiver (not shoWn) When the television 
receiver is in the run mode. 

The standby transformer T2 is used during the standby 
mode operation of the television receiver. Standby trans 
former T2 has a primary Winding n51 Which has a ?rst 
terminal 14 coupled to the recti?ed mains voltage 10 and a 
second terminal 15 coupled to a standby poWer sWitch Q51. 
The secondary Winding n52 is coupled to the sWitched mode 
poWer supply controller circuit 20, and a secondary Winding 
n53 provides a standby voltage Which, after being recti?ed 
by diode D57, is used to poWer the microcontroller and the 
remote control receiver When the television receiver oper 
ates in a standby mode. 

The run poWer sWitch Q1 and the standby poWer sWitch 
Q51 are both controlled by the sWitched mode poWer supply 
controller circuit 20. In the standby mode of operation, the 
?rst sWitch S1 is open and the second sWitch S2 is closed, 
as shoWn in FIG. 1. The control electrode 13 of the poWer 
sWitch O1 is coupled to the ground, or reference potential, 
and the poWer sWitch O1 is thus turned off. The drive pulses 
30 at the output of the sWitched mode poWer supply con 
troller circuit 20 are coupled to the control electrode 16 of 
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the standby power switch Q51 through the resistor R55. As 
the standby power sWitch Q51 sWitches responsive to the 
drive pulses 30, energy is transferred from the primary 
Winding n51 of the standby transformer T2 to the secondary 
Winding n53. The voltage across the secondary Winding n53 
is recti?ed by the diode D57 to provide the voltage Vn3 to 
the microcontroller and the remote control receiver. 

During the run mode operation of the television receiver, 
the ?rst sWitch S1 is closed and the second sWitch S2 is 
open. NoW, the control electrode 16 of the standby poWer 
sWitch Q51 is coupled to the ground, or reference, potential 
and the standby poWer sWitch Q51 is turned off. The drive 
pulses 30 at the output of the sWitched mode poWer supply 
controller circuit 20 are coupled to the control electrode 13 
of the run poWer sWitch Q1 through the resistor RIO. As the 
run poWer sWitch Q1 sWitches responsive to drive pulses 30, 
energy is transferred from the primary Winding n1 of the run 
transformer T1 to the secondary Windings n3 and n4. The 
voltages across the secondary Windings n3 and n4 are 
recti?ed by the diodes D5 and D4, respectively, to poWer 
other circuits Within the television receiver. 

FIG. 2 illustrates a presently preferred embodiment of the 
dual sWitched mode poWer supply circuit 100, Which uses 
?eld effect transistors for the run poWer sWitch Q1 and the 
standby poWer sWitch Q51. The run transformer T1 may 
comprise a conventional design for sWitched-mode poWer 
supply applications, and Will not be described further herein. 
The standby transformer T2 used in the preferred embodi 
ment of FIG. 2 Was constructed using an E16 type core With 
a total air gap of 0.1 mm. The primary Winding n51 has 
approximately 500 turns of 0.1 mm CuN Wire (copper Wire 
With nylon insulation). The secondary Winding n52 has 
approximately 60 turns and the secondary Winding n53 has 
approximately 24 turns. Approximately 5 layers of 0.1 mm 
thickness MYLAR® brand polymeric ?lm provide electrical 
isolation betWeen the primary Winding n51 and the second 
ary Windings n52 and n53. 

The inductance of the primary Winding n51 is equal to 
approximately 70 mH, Which is relatively large in compari 
son to the inductance of the primary Winding n1 of the run 
transformer T1. This relatively high inductance is necessary 
to accommodate the use of the sWitched mode poWer supply 
controller circuit 20 With the standby transformer T2. The 
reduction in the energy consumed by the video display 
apparatus during the standby mode of operation dictates 
either that the pulse Width of the drive pulses 30 from the 
sWitched mode poWer supply controller circuit 20 be 
reduced; or, that the inductance seen by the drive pulses 30 
during the standby mode be increased relative to the induc 
tance of the primary Winding n1 of the run transformer T1. 
The relatively high inductance of the primary Winding n51 
of the standby transformer T2 is used because the drive 
pulses 30 from the sWitched mode poWer supply controller 
circuit 20 cannot have a pulse Width that is smaller than a 
minimum pulse Width. A typical minimum pulse Width may 
equal, for example, approximately one microsecond. Due to 
the relatively high inductance of the primary Winding n51 of 
the standby transformer T2, the drive pulses 30 have a 
substantially similar frequency and duty cycle regardless of 
Whether they are applied to the run poWer sWitch Q1 in the 
run mode or to the standby poWer sWitch Q51 in the standby 
mode. 

The poWer supply circuit 100 has a separate feedback path 
for both the run and standby modes of operation of the 
television receiver. In the run mode of operation, a voltage 
at the terminal 17 of the run transformer T1 is fed back to 
the sWitched mode poWer supply controller circuit 20. In the 
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4 
presently preferred embodiment of FIG. 2, the sWitched 
mode poWer supply controller circuit 20 may comprise, for 
example, a TDA4605 poWer supply controller integrated 
circuit manufactured by Siemens Aktiengesellschaft. The 
folloWing voltages are fed back from terminal 17 of the 
secondary Winding n2 to the controller circuit 20: a supply 
voltage to pin 6 of the controller circuit 20 through the diode 
D1; a Zero detector voltage to pin 8 of the controller circuit 
20 through the resistors R8 and R9 and the capacitor C6; and 
a regulating voltage to pin 1 of the controller circuit 20 
through the resistor R9, the capacitor C6, and the diode D2. 

In the standby mode of operation, a voltage at the terminal 
18 of the standby transformer T2 is fed back to the sWitched 
mode poWer supply controller circuit 20. The folloWing 
voltages are fed back from terminal 18 of the secondary 
Winding n52 to the controller circuit 20: a supply voltage to 
pin 6 of the controller circuit 20 through the diode D51; a 
Zero detector voltage to pin 8 of the controller circuit 20 
through the resistors R52 and R53 and the capacitor C51; 
and a regulating voltage to pin 1 of the controller circuit 20 
through the resistor R53, the capacitor C51, and the diode 
D52. 
When the television receiver is in a standby mode of 

operation, the current I diode ?oWing through the light 
emitting diode of the optocoupler 40 is equal to approxi 
mately Zero. The transistor Q53 is thus off and the drive 
pulses 30 from pin 5 of the controller circuit 20 are applied 
to the control electrode 16, or gate electrode, of the standby 
poWer sWitch Q51. When the drive pulses 30 turn on the 
standby poWer sWitch Q51, the base electrode of the drive 
transistor Q52 is coupled to the ground, or reference 
potential, through the diode D55 and the standby poWer 
sWitch Q51; the drive transistor Q52 and the run poWer 
sWitch Q1 are thereby turned off. The voltage at the drain 
electrode of the standby poWer sWitch Q51 can be used in 
this Way to control the drive transistor Q52, and hence the 
run poWer sWitch Q1, because the standby poWer sWitch 
Q51 can sWitch more rapidly than the run poWer sWitch Q1. 
As the standby poWer sWitch Q51 sWitches responsive to 

the drive pulses 30, energy is transferred from the primary 
Winding n51 of the standby transformer T2 to the secondary 
Winding n53. The voltage across the secondary Winding n53 
is recti?ed by the diode D57 to provide the voltage Vn3 to 
the microcontroller and the remote control receiver. 
When the television receiver is in the run, or “TV-on” 

mode, the current Idiode ?oWing through the light-emitting 
diode of the optocoupler 40 is equal to approximately tWo 
milliamps. This turns on the transistor of the optocoupler 40, 
thereby coupling a supply voltage, equal to approximately 
+12 V in the preferred embodiment shoWn in FIG. 2, to the 
base electrode of the transistor Q53 through the voltage 
divider formed by the resistors R57 and R58. The transistor 
Q53 thus turns on, thereby bringing the control electrode 16, 
or gate electrode, of the standby poWer sWitch Q51 to the 
ground, or reference, potential. The standby poWer sWitch 
Q51 thus turns off and the voltage at the drain electrode of 
the standby poWer sWitch 51 goes to a high level. 
Consequently, the diode D55 becomes reverse biased and 
the drive pulses 30 are applied through the resistor R54 to 
the base electrode of the drive transistor Q52 and through the 
resistor R10 to the collector electrode of the drive transistor 
Q52. The drive transistor Q52 then drives the run poWer 
sWitch Q1 responsive to the drive pulses 30. As the run 
poWer sWitch Q1 sWitches responsive to the drive pulses 30 
and the drive transistor Q52, energy is transferred from the 
primary Winding n1 of the run transformer T1 to the sec 
ondary Windings n3 and n4. The voltages across the sec 
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ondary Windings n3 and n4 are recti?ed by the diodes D5 
and D4, respectively, to power other circuits Within the 
television receiver. 

The anode of the diode D56 is coupled to the emitter 
electrode of the drive transistor Q52 and the cathode of the 
diode D56 is coupled to a terminal of the resistor R56. The 
other terminal of the resistor R56 is coupled to the base 
electrode of the transistor Q53. This series interconnection 
of the diode D56 and the resistor R56 keeps the transistor 
Q53 on When the run poWer sWitch Q1 is on, thereby 
ensuring that the standby poWer sWitch Q51 does not turn on 
While the run poWer sWitch Q1 is on. 

The diode D54 is coupled in parallel With, and oppositely 
poled to, the drive transistor Q52. The diode D54 and the 
resistor R10, Which couples the output pin 5 of the controller 
circuit 20 to the collector electrode of the drive transistor 52, 
provide a path to discharge the gate capacitance of the run 
poWer sWitch Q1, thereby enabling the run poWer sWitch to 
turn off. 

When the television receiver is sWitched from the standby 
mode to the run mode, the output capacitors, for example the 
capacitor C8 in FIG. 2, are discharged. When the run poWer 
sWitch Q1 then turns on for the ?rst time in the run mode 
after the sWitch from the standby mode, an excessively high 
peak current may ?oW through the run poWer sWitch Q1, 
possibly destroying it. The excessively high current is a 
consequence of the feature of a ?yback system that a 
relatively long time is required to transfer energy from a 
primary Winding of a ?yback transformer, for example 
primary Winding n1 of run transformer T1, to a secondary 
side of the ?yback transformer, for example secondary 
Winding n4 of the run transformer T1, if the voltage at the 
secondary side of the ?yback transformer is relatively loW. 

In order to protect the run poWer sWitch Q1 from destruc 
tion due to an excessively high peak current ?oWing through 
it, a small current is fed to pin I of the controller circuit 20 
through the resistor R51. The magnitude of the current is 
equal to approximately (+12 V /R51), Which for the embodi 
ment shoWn in FIG. 2 is equal to approximately 26 MA. This 
current simulates a high feedback voltage at pin 1 of the 
controller circuit 20, Which causes the controller circuit 20 
to go into a “no-load” mode or a “burst” mode, Whereby the 
pulse Widths of the drive pulses 30 are reduced to their 
minimum Width. The Width of the drive pulses 30 increases 
and eventually returns to a nominal Width as the output 
capacitors become charged. 
Asnubber circuit 60 formed by the series combination of 

the capacitor C52 and the diode D53 is coupled in parallel 
With the primary Winding n51 of the standby transformer T2. 
In a feature of the present invention, the snubber circuit 60 
is used to control the current in the start-up resistor R1. 
During the standby mode of operation of the television 
receiver, When the controller circuit 20 applies the drive 
pulses 30 to the control electrode 16, or gate electrode, of the 
standby poWer sWitch Q51, a voltage Vs at the junction of 
the capacitor C52 and the diode D53 is greater than the 
recti?ed mains voltage at the emitter electrode of the start-up 
transistor Q54. The start-up transistor Q54 is thus off, no 
current ?oWs through the start-up resistor R1 during the 
standby mode, and, consequently, the poWer consumption is 
reduced during the standby mode. Although not shoWn in 
FIG. 2, the snubber netWork 61 for the primary Winding n1 
of the run transformer T1 could also be used to turn off the 
start-up transistor Q54, by coupling a junction of the capaci 
tor C7 and the diode D3 to the start-up transistor through an 
appropriately valued resistance. 
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6 
FIG. 3 shoWs a dual sWitched mode poWer supply circuit 

100‘, Which uses a bipolar junction transistor for the standby 
poWer sWitch Q51‘. Although depicted in FIG. 1 using a ?eld 
effect transistor, the standby poWer sWitch Q51 can be 
implemented using either a ?eld effect or a bipolar junction 
transistor, as Will be seen in FIGS. 2 and 3. Although not 
shoWn in FIGS. 1—3, the run poWer sWitch Q1 can also be 
implemented using a bipolar junction transistor. Using a 
bipolar junction transistor for the run poWer sWitch Q1 
Would require a different controller circuit 20, for example 
a TDA4601 poWer supply controller integrated circuit 
manufactured by Siemens Aktiengesellschaft; a drive circuit 
speci?c to bipolar junction transistors Would also be 
required. Such modi?cations are Well Within the purvieW of 
one having ordinary skill in the art. 

The embodiment shoWn in FIG. 3 operates substantially 
in the same manner as the embodiment shoWn in FIG. 2. One 
difference betWeen ?eld effect and bipolar junction transis 
tors is that the turn-on time of a bipolar transistor is longer 
than that for a ?eld effect transistor. Therefore, unlike in the 
embodiment shoWn in FIG. 2, Wherein the voltage at the 
drain electrode of the standby poWer sWitch Q51 Was used 
to control the drive transistor Q52 and hence the run poWer 
sWitch Q1, the voltage at the collector electrode of the 
standby poWer sWitch Q51‘ cannot be used to control the 
drive transistor Q52. 

In the embodiment shoWn in FIG. 3, the drive transistor 
Q52 is controlled by the optocoupler 40 through the tran 
sistor Q55. The drive circuit for the standby poWer sWitch 
Q51 comprises the resistors R55 and R61, the capacitor C53, 
and the diodes D59 and D60; the operation of this drive 
circuit is Well-knoWn to those having ordinary skill in the art 
and Will not be described further herein. In the standby 
mode, the transistor of the optocoupler 40 does not conduct, 
so that the transistor Q53 is off and the standby poWer sWitch 
Q51 is consequently sWitching responsive to the drive pulses 
30 from the controller circuit 20. Concurrently, the transistor 
Q55 is on, so that both the drive transistor Q52 and the run 
poWer sWitch Q1 are off. Conversely, in the run mode, the 
transistor of the optocoupler 40 conducts; the transistor Q53 
is on and the standby poWer sWitch Q51 is consequently off; 
the transistor Q55 is off; and the drive transistor Q52 drives 
the run poWer sWitch Q1 responsive to the drive pulses 30 
from the controller circuit 20. 

The present invention, as embodied in the dual sWitched 
mode poWer supply circuits 100 and 100‘ of FIGS. 2 and 3, 
advantageously reduces the poWer consumed by a television 
receiver operating in a standby mode. For example, assum 
ing a load equal to approximately 200 mW, Which approxi 
mates a standard microcontroller operating in the run mode, 
the poWer consumed by the television receiver may be 
reduced from approximately six Watts to approximately one 
Watt by utiliZing the inventive arrangements described 
herein. 

It Will be apparent to those skilled in the art that, although 
the invention has been described in terms of speci?c 
examples, modi?cations and changes may be made to the 
disclosed embodiments Without departing from the essence 
of the invention. Accordingly, reference should be made to 
the appended claims, rather than to the foregoing 
speci?cation, as indicating the true scope of the invention. 
What is claimed is: 
1. ApoWer supply circuit for an apparatus having run and 

standby modes of operation, comprising: 
a run mode output stage for providing a run mode output 

voltage during said run mode of operation; 
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a standby mode output stage for providing a standby 
mode output voltage during said standby mode of 
operation; and 

a control circuit coupled to said run and standby mode 
output stages for providing drive pulses to only one of 
said output stages during each of said modes of opera 
tion. 

2. The poWer supply circuit of claim 1, Wherein said run 
mode output stage comprises: 

a run transformer having a primary Winding and providing 
said run mode output voltage; and 

a run poWer sWitch non-interruptively coupled to said 
primary Winding of said run transformer for controlling 
the How of current in said primary Winding responsive 
to said drive pulses. 

3. The poWer supply circuit of claim 2, Wherein said run 
poWer sWitch comprises a transistor. 

4. The poWer supply circuit of claim 2, Wherein said 
standby mode output stage comprises a standby transformer 
having a primary Winding Which has an inductance suf?cient 
to cause said drive pulses to have a duty cycle in said 
standby mode of operation Which is not less than a minimum 
duty cycle capable of being provided by said control circuit. 

5. The poWer supply circuit of claim 4, Wherein said 
primary Winding has an inductance suf?cient to cause said 
drive pulses to have a frequency in said standby mode of 
operation Which is not less than a minimum frequency 
capable of being provided by said control circuit. 

6. The poWer supply circuit of claim 1, Wherein said 
control circuit comprises sWitch means for coupling said 
drive pulses only to said run poWer sWitch during said run 
mode of operation and only to said standby poWer sWitch 
during said standby mode of operation. 

7. The poWer supply circuit of claim 6, Wherein said 
sWitch means comprises a ?rst sWitch for controlling said 
standby poWer sWitch responsive to the mode of operation of 
said apparatus. 

8. The poWer supply circuit of claim 7, Wherein said ?rst 
sWitch turns off said standby poWer sWitch during said run 
mode of operation. 

9. The poWer supply circuit of claim 7, Wherein said 
sWitch means further comprises: 

a transistor for providing said drive pulses to said run 
poWer sWitch during said run mode of operation; and 

a diode having an anode coupled to a control electrode of 
said transistor and a cathode coupled to said standby 
poWer sWitch, said diode conducting and preventing 
said transistor from turning on When said standby 
poWer sWitch is turned on. 

10. The poWer supply circuit of claim 9, further compris 
ing a diode having an anode coupled to an output electrode 
of said transistor and a cathode coupled to a control elec 
trode of said ?rst sWitch, said diode conducting and pre 
venting said standby poWer sWitch from sWitching during 
said run mode of operation. 

11. ApoWer supply circuit for an apparatus having run and 
standby modes of operation, comprising: 

a source of voltage potential; 
a control circuit for providing drive pulses at an output; 
a start-up circuit coupling said source to a control input of 

said control circuit for enabling operation of said 
control circuit; 

a standby transformer having a primary Winding and a 
secondary Winding for providing an output voltage 
(Vn3) during said standby mode of operation; and 

a snubber circuit coupled to said primary Winding of said 
standby transformer and further coupled to said start-up 
circuit. 
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12. The poWer supply circuit of claim 11, Wherein said 

snubber circuit comprises a series combination of a capaci 
tor and a diode. 

13. The poWer supply circuit of claim 12, Wherein said 
junction of said capacitor and said diode is coupled to said 
start-up circuit. 

14. The poWer supply circuit of claim 13, Wherein a 
cathode of said diode is coupled to said start-up circuit. 

15. The poWer supply circuit of claim 14, Wherein said 
start-up circuit comprises: 

a start-up resistor having a ?rst terminal coupled to said 
control input of control circuit; and 

a start-up transistor having a control electrode, a ?rst 
electrode coupled to said source of voltage potential, 
and a second electrode coupled to a second terminal of 
said start-up resistor. 

16. The poWer supply circuit of claim 15, Wherein a 
junction of said capacitor and said diode is coupled to said 
control electrode of said start-up transistor. 

17. A poWer supply circuit for an apparatus having run 
and standby modes of operation, comprising: 

a control circuit for providing drive pulses at an output; 

a run transformer having a primary Winding and a sec 
ondary Winding for providing an output voltage for said 
apparatus during said run mode of operation; 

a run poWer sWitch coupled to said primary Winding of 
said run transformer for controlling the How of current 
in said primary Winding responsive to said drive pulses; 

a standby transformer having a primary Winding and a 
secondary Winding for providing an output voltage for 
said apparatus during said standby mode of operation; 

a standby poWer sWitch coupled to said primary Winding 
of said standby transformer for controlling the How of 
current in said primary Winding responsive to said drive 
pulses; and 

a sWitch arrangement for coupling said drive pulses 
exclusively to either said run poWer sWitch or said 
standby poWer sWitch during a particular mode of 
operation of said apparatus. 

18. The poWer supply circuit of claim 17, Wherein said 
sWitch arrangement comprises a ?rst sWitch for controlling 
said standby poWer sWitch responsive to the mode of opera 
tion of said apparatus. 

19. The poWer supply circuit of claim 18, Wherein said 
?rst sWitch turns off said standby poWer sWitch during the 
standby mode of operation. 

20. The poWer supply circuit of claim 19, further com 
prising: 

a transistor for providing said drive pulses to said run 
poWer sWitch during said run mode of operation; and 

a diode having an anode coupled to a control electrode of 
said transistor and a cathode coupled to said standby 
poWer sWitch, said diode conducting and preventing 
said transistor from turning on When said standby 
poWer sWitch is turned on. 

21. The poWer supply circuit of claim 20, further com 
prising a diode having an anode coupled to a n output 
electrode of said transistor and a cathode coupled to a 
control electrode of said ?rst sWitch, said diode conducting 
and preventing said standby poWer sWitch from sWitching 
during said run mode of operation. 

22. A poWer supply circuit for an apparatus having run 
and standby modes of operation, comprising: 

a source of drive pulses, said source providing said drive 
pulses at an output; 
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a run transformer for providing an output voltage for said 
apparatus during said run mode of operation, said run 
transformer having a run primary Winding Which has a 
run primary inductance; 

a run poWer sWitch coupled to said output and coupled to 
said primary Winding of said run transformer; 

a standby transformer for providing an output voltage for 
said apparatus during said standby mode of operation, 
said standby transformer having a standby primary 
Winding Which has a standby primary inductance Which 
is greater than said run primary inductance; and 

a standby poWer sWitch coupled to said output and 
coupled to said primary Winding of said standby trans 
former. 

23. The poWer supply circuit of claim 22, Wherein said 
standby primary inductance is sufficient to cause said drive 
pulses to have a duty cycle in said standby mode of 
operation Which is not less than a minimum duty cycle 
capable of being provided by said control circuit. 

24. The poWer supply circuit of claim 23, Wherein said 
primary Winding has an inductance suf?cient to cause said 
drive pulses to have a frequency in said standby mode of 
operation Which is not less than a minimum frequency 
capable of being provided by said control circuit. 

25. A poWer supply circuit for an apparatus having run 
and standby modes of operation, comprising: 

a source of voltage potential; 

a control circuit for providing drive pulses at an output; 

a run mode output stage having a run poWer sWitch 
coupled to said output for providing a run mode output 
voltage during said run mode of operation; 
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a standby mode output stage having a standby poWer 

sWitch coupled to said output for providing a standby 
mode output voltage during said standby mode of 
operation; and 

means for controlling said run mode and standby mode 
poWer sWitches responsive to a change in the mode of 
operation of said apparatus, said controlling means 
further comprising: 
a transistor for providing said drive pulses to said run 
poWer sWitch during said run mode of operation; and 

a diode having an anode coupled to a control electrode 
of said transistor and a cathode coupled to said 
standby poWer sWitch, said diode conducting and 
preventing said transistor from turning on When said 
standby poWer sWitch is turned on. 

26. The poWer supply circuit of claim 25, Wherein said 
controlling means comprises a ?rst sWitch for controlling 
said standby poWer sWitch responsive to said source of 
voltage potential. 

27. The poWer supply circuit of claim 26, Wherein said 
?rst sWitch turns off said standby poWer sWitch during said 
run mode of operation. 

28. The poWer supply circuit of claim 26, further com 
prising a diode having an anode coupled to an output 
electrode of said transistor and a cathode coupled to a 
control electrode of said ?rst sWitch, said diode conducting 
and preventing said standby poWer sWitch from sWitching 
during said run mode of operation. 


